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(54) FEMORAL PROSTHESIS WITH ACTIVE THRUST 
FUNCTION 

(57) Utility: lowering expended energy and increasing 
ftinctionality by lowering prosthesis loadings during 
walking. The essence of the invention is that the thigh 
prosthesis contains a shin upright 1 , two bellows 2, 3, a 
tube 4, electromagnetic valve 5, electrical contacts 7, 8, rod 
9, pipe 10, knee joint 1 1 and reception socket 12. 2 
illustrations. 


The invention relates to medicine, and 
specifically to prosthetic production and 
prosthetics. It made be used by femoral 
amputees. 

The set goal is reached by making the 
carrying shin frame in the prosthesis in the shape 
of a pipe. Tv/o bellows are placed in the joint of 
this frame. One of these is rigidly attached by 
end surfaces in the shin frame joint, while one of 
the ends of the other is connected on the outer 
end surface of the first bellows and is situated 
within the shin. On the tube that connects these 
bellows is situated one control device in the 
form of an electromagnetic valve connected with 
two control contacts. One of the latter is situated 
in the heel area of the foot, while the other is in 
the sock area. 

To increase prosthesis stability in the 
vertical planes during walking, within the 
bellows situated in the joint of the shin tube, 
there is a control device configured as a rod 


whose one end is attached to the internal upper 
end surface of the bellows, rigidly attached in 
the shin tube joint, and so set that it can perform 
longitudinal motion in the housing, the base of 
which is placed on the internal lower end surface 
of that same bellows, displaced in the horizontal 
plane. 

Impact loads from walking on the 
prosthesis, which act on the amputee's body, are 
reduced by being dampened by the bellows that 
is rigidly attached in the shin tube joint. Figure 1 
shows a diagram of the proposed femural 
prosthesis with an active thrust function. 

In the shin upright joint 1, bellows 2 is 
placed. The end surface of a second bellows 3 is 
attached rigidly to its end surface. The other end 
surface of that bellows is free. Bellows 3 is 
placed in shin upright 1. Bellows 2 and 3 are 


connected to each other by pipe 4 with 
electromagnetic valve 5. 


Electrical contacts 7, 8 are situated in 
the heel and sock of the artificial foot; these 
regulate electromagnetic valve 5. There is an 
incompressible fluid within bellows 2, 3, which 
fills their volumes completely. Within bellows 2, 
there is a controlling device in the form of a rod 
9, which goes into tube 10, being able to be 
displaced along it, rigidly attached to its end 
surfaces of the first bellows from within. The 
upright 1 is linked with knee joint 1 1, and the 
latter with reception socket 12. 

The proposed prosthesis operates as 

follows. 

At the moment of forward thrust, 
contacts 7 form a closed circuit 7, for the 

duration of which (~0.2 seconds) 
electromagnetic valve 5 opens and the liquid 
found in bellows 2, being acted upon by the 
force impulse which exceeds the amputee's 
weight, acts at that moment along the 
longitudinal axis of shin upright 1, resulting in 
deformation of bellows 2 and flows from 
bellows 2 into bellows 3, accumulating potential 
energy in it owing to the increase in its linear 
dimensions. At the moment when the foot 
moves, contacts 7, 8 disconnect, and valve 5 
shuts. At the moment of rear thrust, contacts 8, 
[9] form a closed circuit, i.e., for approximately 
0.2 seconds before the start of the prosthesis 
movement phase. Valve 5 opens and liquid 
flows from bellows 3 into bellows 2, ensuring an 
active thrust function due to an increase in the 
linear dimension of bellows 2. 

The electrical circuit of the femoral 
prosthesis with active thrust function is depicted 
in figure 2, where B is the feed source, P is the 
coil of the electromagnetic valve; 7,8 are the 
control contacts. 


A femoral prosthesis implemented 
according to the suggested method will have 
improved qualities for the consumer owing to 
increased functionality, as a consequence of 
reducing energy expenditures due to the 
accumulation of potential energy in the bellows 
and release of it during the impact, which will 
make walking considerably easier. 

Patent Claim 

Femoral prosthesis with active thrust function, 
comprising consecutively a connected foot with 
ankle, shin tube, a knee joint, a reception socket 
and drive, configured as two bellows, 
interconnected by their end surfaces and filled 
with a working fluid, [these bellows] being 
placed in the shin tube, the internal cavities of 
which [bellows] are joined to each other by a 
pipe with two independent control devices 
situated on it, characterized in that for the 
purpose of reducing expended energy and 
increasing functionality by reducing prosthesis 
loads while walking, a control device is 
introduced into it, which [device] is configured 
as a rod in the one end of which is attached to 
the internal upper end surface of the lower 
bellows, situated in the horizontal plate, with the 
shin tube configured from two parts, between 
which are placed two bellows, while two 
independently-functioning control devices are 
configured as two electromagnetic valves, 
connected with two control contacts, one of 
which is placed in the heel area of the artificial 
foot, while the other is in the sock area. 


[insert diagram] 
Figure J 


[insert diagram] 
Figure 2 
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Femoral prosthesis with active thrust function - has shin tube 
consisting of two sections, and two independent control elements 
designed as two solenoid-operated valves 
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805 (93,06.15) A61F 2/60 
The prosthesis additionally includes guiding device designed as a 
rod (9) fastened by one end to the inner upper endface surface of 
lower bellows (2). 

At the moment of front thrust the contacts^?) are closed, and 
solenoid-operated valve (5) is open for this time (about 0.2 s). A liq. 
filling the bellows (2) flows into the bellows (3) under action of force 
pulse exceeding at this moment the wt. of disabled person and acting 
along the longitudinal axis of shin upright (1). Potential energy is 
accumulated in the bellows (3), whose linear dimensions increase. 

USE/ADVANTAGE - In prosthetics, for patients with amputated 
femurs. Reduced energy consumption and improved functionality 
by reducing loads appearing while walking. BuL22/15.6.93 (3pp 
Dwg.No.1,2/2) 
N94-266674 
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(54)ilPOTE3 B^J^AX-zmMBHOm 

li fio j^uuj letf M e HicMi<i6 HdJii h be t m n yreM ■ 

/ibHM 1, flsa CM;ib(^ TpySorijad&bA 4; 

3heKTppMarHi4TM^M 5, a/ieKt^oKOHtaK- 

ATM jT, 8,!c^^ep>KeHb9v^pye^^ 
11 w:np^ 


i^eHHo k npQT^ 

^^^^^ 

BiippteseH^^^ 

: aB^A^ipy^KJM, b paapuBe Kotopbft ycTato 

HU tiWb<|)dHa, PAMH H3 KOTOpwxOKeCtko 

aakpeniii^H TQpqeauMM noBepxf^octiiMM b paa* 
pwae Tpy6KM ro/ieHM, a iBTopdA iaakperiA^H dA- 

:H^M CiaOHM TOpUbM Ha BHeuiHe^!) TOpUiSBOjfik 

hOBepxHocni nepeoro cwjii,(|)OHa m 
k^H BHyrpvi roneHM/npMMeM Ha tpy6Gn(k)B0Ab, 
coeAMHsiiou^eM atw ciinb4)QHu, pacnb/io^eH 
PAMM YnpaaiisieMwft 3jiw^ b bmab a/ieKTpo- 
MarHMTHoro kiianaHa. CBAaaHHbii^ c AayMVyri* ' 
pdMiiioiaMMM kpHTaKTaMvi^ OAMH 113 kotopux 
pde!rfo/iO)KeH B nitTOMHoeii o6>iacT^ cton a 
BTopbl^ r B HocKoddi^ o6/iacTM; 

noBuuieHiifl ycToiiMMBpCTM np^^ 
BepTMkaiiiKHbix n/iocKdCTflx B npouecce xoAb- 
6u BHyrpM cvi/it><t^OHa. paenonoxeHHoro b pa3- 
PMBB Tpy&kM ro/ieHMvMMieeTCn nanpaB/iitioiMee 
yCTpoflCTBO, Bbino/iHeHHoe a. bmag cjepxcHii, 
rrptfitpenneHHoro oahum kohmom k BHyrpeH- 


HpB flbpxHefl tppueBoi^ noBepxHOCT^ cM/ib4)p- 
Hja; )kepti(p 3^Kpeni^e;HH^ b pa3pbi ee TpyOkM 
rbnevivi» ii yct^HOBneHHoro c BpaMcWKHocTbip 
npPAibiibfibrb^^ b CTaKaHe. ocho^ 

^iBafiMe H<^ BHyTpeHHe^ 

cw/ibi|)OH^^^^^^^ B ropii3dHTanbri6ii 

V ^^AapHi^^ B npp- 

Uecce xp^ rippreaie m BosAfeticTByb^ 

Ha bpiraMi)t3M MHBdn CMM>KaK)Tfefl Bcnemr- 

;BMb itIX A^ CMilb^pHOM. )keCTKO 

dakpefi^^^^ B paapbiae Tpyekrt ro/ieHii. 
Ma <|)i^r 1 npKa3dHd cxeMa npeA/iaraeMdro 
/rjpioTeaa 6eApa c dKTtiBHOM to/imkobom $yHK- 

B paaptJBe CTdiiKM Td/ieH ycraHOB/ieh 
CMhb4>oH 2. K ero TopueBOM: noBepxHocTM xe- 
ptKd npMkPenneHa Topueaafl noBepxHdGTb 
BTOporo CM/ib4)pHa 3; a BTopan Topuesafi no^ 
BepxHbCTb SToft) cii/ib<t)OHa jtB/i«eTCfl cbo6oa- 
MQft. CM/ik<^OH 3 pacno/io>KeH B cTGMKe ro/ieHM 
.1. CMAt>4>.OHbi 2 M S/co^AViHeHu Me^Ay cd6o(i 
Tpy66npoBOAOM.4 c s/ieKxpoMarHviTHbiM x/ia- 

ridHOMS. 
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B nflTKe M. HocKe lickyccTBeHHpA:. cTonbi 
pacnoAp)KeHbi 3/iekTpoKdHTaKTU 7 m 8, ynpaa- 
iiPK^LUMe d/ieKTpoMarHviTHUM K/tanaHOM 5. B 
cMnb4>QHa>t 2 14 3 HaxoA^TCiR HeoKiiMdeMafl 
xMAKQCTb, 3ano/iH jiioiuafl npnHOCTbK) lix o6b- 
CM. BnyrpM CM/ib<t>oMa 2 i^MeeTCJi HanpaB/iWip- 
iuee ycTppt^iCTBO B bwa© CTep)KH ji SvBxoAniiJierp 
B TpySKy 10, c Bb3M0)kH0CTbK) nep^Meu^^^ 
BAohb Hee;>KecTKonpMKpeniieMHM erdTop- 
ueBWM noBe^xHocTflM 
HyTpM. troihKa 1 cbeAiiHeHa 0 
yanoM J I v a OH - c npiieMH60 ri4nb^^ 

Pd6pTa iipe^ 
ctfiiifletcn cneflyip^iiM oSpaad \ 
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flpotea 6eApa, pea/iM30BanHwW 
naraeMoft cxcmc, 6yAeT MMCTb yiiyMujeHHbiff- 
npTpe6MTe/ibCKMe KaMjecTsa aa cmct noBbiiuer • 
HUn ero : <t>yMKUMdHa/ibHpcTM:^ ^ 
CHi4>KeHMfl 3>^e0ro3aTpaT aa CHer aKKy 

BaHM5] npTeHIJlMd/ibHOil 3Hepri4l4 B cii/ib(t»bHe M 

; BbiCBOpoxAeHiiM ee npvi To/iMKe. : HTO^^^^ ; 
tenbHO p5/ierMaeT nppuecc xoAi>6bi: ; • 

V <i> o p^tAy n a M s o; v 

PpoT^aBeApajca^ 
Kuifiei^, cQAep>ki0^^ npc/ie4dBdfe^ cpe- 
AMHb*^Hye pTO 

npuBO^ B3aHMQt 
CBfl3d HjH;b! X CBOMi^iiv Td piie B b| mW ripaieiliix H0 [ 

CM/Jb^^pHdB^ 
flH^p(^HjH^ 


KOHTakt^ 7, B TeMenvie 1^ 

TpoMarHiiTHb4j^ K/ian^^^^ 5 bticpbi Gia^^^^ 
^KdCTibi Ha^ 
■ AeftCTBMfifM npe^^^ 

M npHBOA^iUerd k Ae4>opMaiiiiM CMnb4>0Hd 2« mm d/ieMeHia^ifi, o t vi m h a k) 14 m iii c st VeM, 
nepeTeKdeTt/t3Ct4nb4)bHd2BCiihb<i>0H^^^ MTo;G^e/»bK)/CHM>KeH^^ noBbir 

My/i«^pyH 6,'^ 

P^3CA^^ 

^Marta]?^AMer^^ 
^^jrtdca^fipjc^ 


Kdptb M3 CM/I j^pMfi^ 3 ni^p^fekaet B 


Cii/ib4>OHa2. - 

dn^kxprn^CMs^ cxeMa npoTesa 6ej;^pa c 
: aiaiidjNdA 


3S 


neHM Bbinp/iHeHa M3 AByx Maere 
:kpi^pw*?H = :^Ba vGMrt^^ 

He3aBMCMMyx yhpdB/i5iiou4 Bbi- 

nb/jHf HM 1^ K/ia^> 

n^HOB,;CB5l3BHHblX^ P yiipdB/lfllOimiMli 

(■kpHnraf^ 
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